Chronic effects of total or partial digit denervation on raccoon somatosensory cortex.
Electrophysiological recordings were made in the primary somatosensory cortex of anesthetized raccoons 14 to 169 days following digit amputation or 60 to 129 days after transection of the two nerves innervating the ventral surface of the fourth digit. The incidence of inhibitory responses decreased from 50% of the penetrations immediately after amputation to 35% over the first 3 weeks and to almost zero after 2 months. The number of sites with low-threshold excitatory responses increased from 4% to 14% to 50% during these same intervals. Initially, the excitatory fields were small and located over the nerve stumps, and were therefore probably due to direct stimulation of the damaged nerves. At 2 months after amputation, the excitatory receptive fields were large and diffuse. Although the size of receptive fields decreased during the later period (when the thresholds were also decreasing), there was no recovery of any precise somatotopic organization in the deafferented cortex. The reorganization process in the raccoon thus consists of at least two stages: The early stage is dominated by inhibitory connections, whereas the second involves a recovery and restructuring of excitatory inputs. From 2 to 4 months after partial digit denervation, there were only minor changes in response properties or somatotopic organization in the deafferented cortex as compared to immediately after nerve transection. Thus, few of the characteristics of reorganization induced by digit amputation were elicited by this treatment, which leaves some of the digit innervation intact. There was, however, an unexpected increase in the portion of the ventral digit that was able to activate the cortex, suggesting complexities in the peripheral innervation of the digit that need to be resolved.